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|57J Abstract: 

PURPOSE: To improve the productivity of L-threonine or L- isoleucine, by culturing 
a microbial strain belonging to Corynebacterium genus, etc., in a medium and 
producing L-threonine or L-isoleucine in the medium. CONSTITUTION: L-threonine or 
L-isoleucine is produced and accumulated in a medium by culturing a microbial 
strain belonging to Corynebacterium genus or Brevibacterium genus having a 
recombinant DNA of a vector DNA and a DNA fragment carrying a genetic information 
participating in the synthesis of homoserine dehydrogenase and homoserine kinase of 
a microorganism belonging to Corynebacterium genus or Brevibacterium genus. The 
produced amino acid is separated from the culture product.COPYRlGHT: (C)1987 
JPO&Japio 

|51| Int'l Class: C12P01 308 C12N00120 C12N01500 C12P01306 

C12P01308C12R00115C12PO1308C12RO0113C12N0O12OC12R0O115 
C12N00120 C12R001 13 C12P01306 C12R001 15 C12P01306 C12R001 13 



©2005 MicroPatent. LLC 



® a * s # s* f? (j p) © n £f ffi m & m 
© & m 4# ft 2r IE (a) 0862 - 232392 

©Int.CI." ta»J2re /r^SSS-t ©£§8 0B*J62^(1987)1O;?12B 

C 12 P 13/08 C-7236- 4B 

C 12 N 1/20 7115-4B 
15/00 7115- 4B 

C 12 P 13/06 C-7236- 4B5KSj|ElS* *!8# &58<Djfc 7 (£l2U) 



©n Si B361- 76298 

©ffl m W61(1986)4/12B 



@& 




ft 






fflrfflmj£®2-i2-3 #r 7&=» -7*6 


@I£ 


n ^ 


* 


± 




BTBBfUtePr2-14-10 


@* 


58 * 








ffiKffiJ§8#&5 -40-11 


©& 


18 * 






9 St 


BrEBm«W3-9-9 


@& 


n * 


n 






eta%m®E«aBr236o- n 


©tb 


n a 







is a * 

r*itfctt!8*So DN A - DN 

A <fc<Dat*;H*DN A 9 *>*7? 

ttttpCGl. PCC2. pCC4. pCCll 
p C E 5 1 . PCE52. PCE53. pCE 
54. pCBl 0 i£»£t?-ttt£d*i?fl!a93fi 



(3) 3 U^7f 'MA»ifcliyut'/^7!l 
BQ4r *afc1t«*S? DN A»Kr*t. * 9 * 

(4) 3 »j -f g $ ABit fcrtr u tr><7 f 9 

t»4rS«fcffl«*fl3 DMA BrK* t*< 9 9 - 
DNAiOI8»il*DNA*»ft63 9 * '< 

6) X2 1 &T'*Zni!> + *:± 9 '/ft Koyt- 
*<DT W 9K^|^ 3-KtSDNA. 

(6) j83«Tf>?n&t.*^|j y*t--*f(DTJ 
/ K£M*3 - Kf S DN At 



-567- 



t y oy + -4£HJi(}*** 9 > * + - -to* 
&£B4T*afctif»*g9DNA»rfr*£C 

fcliL - 4 y o4 y y 

ft^H-^^t-^fciiL^ ya-f y y 

3-Kt4t-^> • *) - r * > ^ • 7 u - a 
<DBBft&3 K y<D±»C££ ! 2 0 ttXKflfcJ: 

J3cci«^*ri*^*'j yft Koyt-< (jaT 

HDi«f) ( EtT H Ki 



*JttfL-4vo4 y ycr>B£fek3o*nTi>s. 
*§*«Oxu;r-y££fiEK:«t>s»35 

l 2 8 7 8 9 *«*tf*M« 6 0 - 3 0 6 9 3 > • 

Ta«fc* (PJTH Ditfc* t t>^7 ) *£Cffl 
£;ttt7*5x ! KDNA^»ft63 'J 

L-*u*-y*?jLe;L--( y o * y 
l>M*$tiT^5 (ft WW 6 0 - I 2 9 9 5>. 

2t¥. t - * u* ^ >* XO L - A y o >f y y 
- -f y o a y >cD££te*>*f3j_t $ C 
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? r 'J 7 6»^^C««?1t. 

^t/iiy*6^llL-^ yo^ y^SKti 

o * y ^©«iiiifcMr s. fcoT. *fc!«Ji'< 
4 * 4 y |. tj -<DS*i»3Cl«'K »C. K 

S. 

I* * <D tt ft 

y* JitfL- 4 y o 4 '/>^tst5^ifcco^ 
y4>'j;c;L->( ya^ y y©£Stt£*«£ tr 

- I 9 0 8 7 *>*£BB5 4 - 3 Z 0 7 0 

icj:ow«$n^ia«t«i:«wc. dn ah 



MRcmrsm^L- *u*~y£S£c{* 

*>&R*<D7$. H Di H K<Ditfct#K*|SlB*C 
^Caftxttr?^: KDNA^aU'^f 9 

* C £ IC J: 9 * L-xu^H'.ttfL-XH 
-y**3Ki*£LT££!£*n*L-- Ivbo 

ruf/<? ^ •> 7 A«flaaA*«Diife^^^ 

t-fi»i«:y5X t K D N A £ ffl 5 L — X U * 
->*5iMiL- y o 4 yy^fiBBtLTtt. 

(«TH Kiifc^i *>V>7 ) <DSilfc**ttffiC 
DNAtfL-XI/*-Vi-J;c;L-'( y o 4 y y 
fiJJ!)TRliljn/:<)©T*6. 

G < HKiJj«fc***tDNA«*£-*??-DN 
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StMiL-4 y «4 f y*4*Sa* tf. 
fciiL-4 y °4 >>"£Kia T-£*. 

ATCC3I833 

ATCC 1 3 0 3 2 

ATCCI 3870 

ATCCI 3868 

ATCC! 59 9 0 
7 u tr^ ? 7 9 «> a .f 4/<f*7A 

ATCCI 4020 



»4«BTHD*J:c;HKStt*^r$(,(?)T?6 

ntfi^ttaakftUB-c^ -fc < > 9 

ia4ft<0»4l»*4lMUIl^9Ri|LfcL - 9 
;/ y . L-AU*iytfciiL->f vo^f vy^ 

CDfc&ttDN All. *&E3$#tfBf|BB 5 8 - 
1 26789 C*bfc,fc*IC. gStC^'/ 9 
vfe«Lfcfflt**9 */*-A*Jtt;*ffl«tttf-e 

»a»DNAfr^HDi,-J:c;HKSi|feTf^ 
CD N AKfr*ffi*&Cfc&<D'<7 * -± tr«. 

Jhttv^ W*tf*5fiB8#^^BB»L/c p C G 
1 <#8fllB5 7-1 3 4500). pCG2(1* 
M*B 58-35197). pCC4, pCCl 1 
( V*rn fcttBBIB 57-183799). PCE 
54. pCBIOI H>mUS|IB5 8 - 
1 0 5 9 9 9 ). PCE51 (#BfiBB5 0 - 
34 1 97)*J:tfpCE52. pCE53 

mt*U*a7 - • T V Y ■ if * 
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ATCCI 4067 

ATCCI 4063 
/ut'^^f 9H • H f7r-> > * A 

ATCCI 3869 
/utv^f 'J7A • * * Y - 9 9 * 

ATCCI 9 240 
LTii. L-xu*ix|fciU 

fftKiiL-xei'.s.v. L-4 /0 
4 ■> y*fcttL- 9 '/'^itt^^t5iS»^^ 
t> £ * L - X u * ^ ^ , L-4 y o 4 *s v%1z\t 

l - 9 5? y£«tt**rr *8*i*. rsvas* 

4 C 7* u x * f * r vy * fvx • 4 

9 • iM'Mto'/'^ (PRESCOTT and 
DUNK'S INDUSTRIAL .MICROBIOLOGY) $ 4 . >* - 

• 9 - K (G. Reed ) 'i--^^ .T>f • 
/«7 jT>y/'« v/<^- (The AVI Publishing 
Coopany loc. Conn.) 1982. PP. 748-801. *4 • 

(K. Sakiyiaa) ) 0 

* r / 7 * (Sol. Gen. Genet. ) ±9jL 175 (1984) ) 

JiiF^f-li, *3S!B**#tfBBB8 5 7 - 
1 3 4 5 0 0 «*tM*1tnBS 5 7 - 1 8 6 4 8 9 
CMfNlfcioi:, 9 /*- a*J:</S*® 

L^5*i:*->9A;o5^f F-ifi^nro 

-*4 KSftQKX'frC^it. CCC-DNAtL 

9 9 - 7*5* S Ki<Dlafti»tt> fcfefcDN A 

DNA'J/T-^T&3ti^s £SVMi*<D«}fflr 
*)|^^-5^>5^7,7-*^DNA* 
9 / y -Hf tti: -CteSLfcfcK DNAH-h?^ 

^^tt*^titteo*ft (/ v * -/ - 4 v 

• x *s * * o < (lethods in Bniyoology) . 68 
(1979)) CJ:0> a *<D«fc;l**J£«!) «>:<>: *> C 

3 »J % 7 t 9 S AlUt fc«yuf/<; •? 9 9 

AH©a8»^^a«©sc»atTc ± ^rotate*: 

* * * 9 v UiiMi/f t^yi^ut-y) 
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y% fcllx t^-viC** LT£B*tt£'XofcJB 

(ft MSB 5 7- 1 8 6 4 9 2*JtCfftWW 
5 7 - 1 8 6 4 8 9. UK ic ttBJJ WC^t ) 

HD*J:t;HKii5itfc**£t*«fc;it*7*7X i 
fflt*C«$r£tf. L-xui-x.ytfcltL-'f v 
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y M < (Agr. Biol. Chca. ) . 38 (5). 993 

(1970) ov. coH*^bW»?n^s»ao> 

HD^a - Ft *fflBUH*7* 5 * 

C©J:o'XRJia<DH DiIfc**$Cfi»;l» 

* i" t ^ MJ ^ (Agr. Biol. Chen. > . 38 
<S).993 0974)CG«3nTfc**JL?C *u* 

^3*81 (PJ7AHVi«t) cftttttt**:* 
»'X75tt-CBft*C£ *5lMi»££<Diifc* 

**'x< 'x ,/sHDit£H^fa»i{*/^ 
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yfi'y* xaxm*> 
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U flk©«ttJfll» c j: o r « 16 c id $ nntf * c 

»tt*frTTt79, Jg**fltli-ttK2 0-4 0 

5Ctd«a^ ««WMUi»« 1 - 5 BR8-C 

JS*i:L-^ut-yfJ:c;/4fclU--< vo 
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(1) aU'^f Hi - ?»9 i^ATCC 
3 18 3 aoJftfeODNAi^^-pCE 5 4 
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5 g*tt* 1 IC^*, pH7. 2Kra«Ufc« 
Jfc> "C 31 L fc 3 9 * '< 7 "f 9 H • ? * 9 i. 
^ATCC 3 1 8 3 3 0»8** 4 0 0»1© 
*£j3t*ttS S M (r^=> - x 2 0 g. (NH,). 
SO, I 0 g . «*3 g . »Sx4x I g . 
KH.PO, lg, MgCi,-6H,0 0. 4 g , 
F e SO« • 7 H.O 1 0 «g . M n SO» • 1 
-6H,0 0. 2m. ZnSO,*7H.O 0.9 
H, CuSO,- 5H.O 0.U, Na,B,0, 
♦ i 0 H,0 0J9ig, (NH ( )iM OiOm • 
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4H.0 0.0 4 m. KtT's 30*g:fcJ:Cf* 
4T*yfi»fil«*;kl*c£*, P H 7. 2 
cfflfitt«ft) KfcttLT 3 0 Tri?fi»«* 
Lfc. fc£:ft«tt£#-C; 6 6 0 n rnC*IJ*« 
ttK <0D) ^JIJU OD^O. 2Ctt^fcB* 

9 >G*SfiBLfc„ ?*C*S**«aU 
OD#0. 6 IC*X&1:-e£tf Stffco 

S*tt**ffl(***fflU TESfcfctt CO. 0 3 
MFU (tKo4'/>f/«») T i / * 9 V 
(flTMxi»t) , OJ0 5M E DT A 
(xf-^y^TSVEBtRr^MJSA) . 
0J5M NaCi. pH8. 03 Tftfrfc, 9 
*/f-^«(25X'/il. 0.1M NaC<, 
0J5MMX, 0. 8 Bff/Bl !/f-^, p H 
8. 0 . £lTRt) 1 0«IC»S5Lx 37ttd 

2Ffe CSaito, H. el il. : *<4 ± 4 5 f> • x - 
/<4 * 7 * v?4> - r 9 9 (Biochin. Biophys. 
Acta). 72. 619 (1963)) Cfc -> T«5>*fc& 

- 1 0 5 9 9 9 ) tt. *5B?S#^^ftC1$JlFm 



9XtKpCC2 (*8BB8 5 8 - 3 5 1 9 7 ) 
ixif.jifT'MO^ni K p G A 2 2 

C >' + - + * - * f • '< * * 9 t o •>* * ( J. 
Bacterid. )]it. 400 <1979) ) *aUfcS*La 
fc??xi KT&4 0 »L<UpCC2ipCA 
2 2<D&* UiU^PPstl «Ktttt*C 
LfcT*?* t KT*4 (3*10 
M). cepCBS4 li 9 *'< 

9 f *) 0 ^ • 9 t »9 5^ATCC 3 9 0 I 9 

(ATCC3 1 8 3 3** RWLfc? 

a:*tt£:j***r-r&ffl») <D«*ffl***fc<o 

tTESa»«mH, 0 
■ ICBSU 37 trT 2*MRJ6**fco RJG 
«tC5M NaC£ 2.4»l. 0. 5 M EDTA 
( P H 8. 5 ) 0. 6 ol . 4»^'j ► 9 

ncO.?H NaC2*f?'£*$$4.4iil* 

T60^fW6 9. 400xg <D«H>#JBt C »* J: 

<D#Jif i' , /i r !|3-/i'(pEC) 6.0 0 D 



swau 1 o B*iaaK i. 5 o o 

xg-ei o^Wia-t^aLT^u. ^@eti 

C LT* * 1. 5 w/ol x * * * a 7* o 

4 K2. Oai^i&tDL. :nc«ft*'/n«-iD 
4.tH)^i:»»U «flt*l. 5 8 Oc^^fc, 
^»«^l05J00xg, 18r-C48B* 

* -7*0O5ffi**£ttsr t*# i & c 

iCfc-,TpCE5 KDNA 

L/C ;<0»B«W|(0^7yo^T^ 

1 Q*TEStt9r« ( C JC tt 

*jfc»«(Dttfl:* a*£c) ) r50to« 

(23 HDi|fe?tHKa£?f^(;DNA»K-« 
7 o - v 9- 

IKTHRlfcpCE 5 4 7*5 * I KDNA 
3 P g*£CHPSW*S a 2 I ( ^ 9 

* 1 0 m M . M g C/i 6 m M . N a C I 
200mM. p H 1. 5 ) 6 0 M i C 6 *tt«D 



-571- 



Sail *#ttJU 37tt6(l 

frit **£o -55* 3 9*^?f ' ^ ^ 

r;UATCC3 1 83 3©»fe*DKA 8 
MfftCSall ffi&lSfc I 4 0 * K 4 * 
&©S a I I U 3 7 tt6 0»MS« 

*ffi«t«r» (Ha 5 6 0 bM. MgC/i 
6 6 n> M . x H V - » \ Q 0 m M , 

p H 7. 6)4D/if.5mM A T P 4 0 * * . 

t 4 9 *-* <s«aa». 

0. 3 Mi 1 2 0 /*i *JbjU 12t 

ceo 9 * )*^;f h 

i-/^r:HATCC3l 8 3 3 * * ©9 
*/*-^£3tttS!J*fc* n*K 5 3* 
9 (KD^I) to 

K 5 3 «I1BB«I 60*5fl23att 

Tx*»wi£»£t»x*ttm«fcar t»x« ) 

CFERM P - 8 2 5 7 £ 



ft^T'TSMC«*t§**C2 0XPEC6JO0 
*£C»0. 8«l*i5tti LTfi^U:. 3#8U 
RCCPJgjft (PH7.2) 2«l*»inL. 
2. 5 0 0 * g r- 5 *tfT±fcfc 

CCPJS*i:»i8ltfr^ 0. 2«l***^'f 

< RCC P«»i: L 4 XSX*4fc*J6. PH 

7. 2 ) *c£t*L. 3 ot-c? ana«*tfc. 

49AS*T 2 B3*ft»ft« 1 ml 

C«»Lfc, C<Dffl«*o 4 •> x 5 0 g /»! 

N H.HtPO. 1 g. KCI 0.2g. MgSO, 
• 7 H,0 0. 2«. FcSOi - 7H t O t 0 m. 
MnSO,« 4-$H»0 0. 2 ■* . Z n S O. - 
7 H,0 0. 9 »f . CuSO, - 5H.O 0.4«. 
N a,B.O» • 1 0 HiO 0. 0 9 ag. ( N H «) • 
Mo, 0.4 - 4 H , O 0. 0 4 «f . ^5 0 

p g . p — T S / £J&*»2. 5 * ^ r i v 

i fxxvnx \ 6g*i * *ca*. 

P H 7. 2 KS1» LAHSlfc) ±ti94$lt3 0 
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«flBCT30rT«fflg*U OD#0.6Cfi-> 
fc^ATJftfflLfc. Btt^RCC P«*S» C^* 
3-»5g, i/»5g. x + * 2. 5 
g . K.HPOi 3. 5 g . KH,PO« !. 5 g . 
M g C f . • 6 H,0 0. 4 1 g . F e SO* ■ 
7H.O lOw.MnSO, -4-6H.O 
2«g. ZnSO,« 1H,0 0. 9 at . 
(NH ( )iMo,0>.' 4HiO 0. 0 4 m. 

t^Ti ylfcSjaiU. a 
3 5 g . * 9 f - * t* o 
9 K ^ 1 0. Q 0 0 ) 3 0 g 1 I *C 

C 1 */«l©9 
( p H 7. 6 ) C 1 0 • 13ft /•! i fi 6 X 1 C 
»*U LSKtt*C»LT3 0*T-5*Mtt 

coro ►r^vatto. Sat 
io, 2.5 o o x g-c 5 aro**a»L. ts 

MCtt»*(MgC*. 1 OmM. CaC j, 
3 0 m M . Y x 5 D m M , > » 8 4 0 0 m M 
PH7.5) laUCBBSLTa^fcfrBU TS 
MCtt»«0. l-lC^MSt/c. COa*C2 
fi5S5«*(DTSMCttaif*i±e 9 



4 > yc»ttittofr»*teft»^a«tfc 0 

Offl{*^^J:fi(l^pCE 5 4*WU:Oi 

fcXGl**©-*******!. pChoroli 

i T^a -x Y»«*li*«n?JKtf LfcteSU 
p C E 5 4 <D1-<D5 a I I WKKftC! 6 * 
o^-^OSaiiDN A»K*^»A$n^r 

5 X * KTfci C £ifit>fr-,tz. COS a £ I 

lHC*f-J:->'lttBc2 *3r© 
P s l I ttJKttttiJ: 1 r^OEcoR 1 

pChoalDNAtJBK 
fcTK 5 3«t<D^o f**3iefcL. 

^^c*^* 9 **Lv -en^^m 

H^nfc^n; KUpChont tPI~<D« 

a^f ut^fc. :o:u^3!>*/^f -j 

9z../^^t^AATCC3l 8 3 3 CHD 

itfe^^pCh om i±i:;d - v<t* nrv* 

ii^tDJ: ^ efff I8U:. p C h o m 1 D N A * 
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ffll^a 9 *>*9 * 9 9 i» * 7*9 19 '-ATCC 
3 1 8 3 3fr£tt*bfc*u;l--yS*fc-e* 

*l*BBfc6 0*5fl 2 3 BttTffltlSflCF E R M 
P - 8 2 58iUT«aUT*4) ©r* ^ 

li0T<DJ:9C^-> 9 *&Sfflt***a»L 

1 0 Ng/«l^itM 0»l<DSSMJ8fcC» 
ill3 0ttfifl«»l^. ODf0.1 5 C'X 

9:"C*8toLfc. * *ICi&#*«ttOD#0. 6 
C'X -,*:<!: C 6 #fcH3fcTK 5 3* 

C<DfcJtfefct** 4 0 0«l S SMWKB 

ODi<5.2i:«- 3 /:iC6t(I.S*llt 
/«l <h 5 J: -5 *> 9 v G ^ «Si JED * £ 



«i**Cft'J?S*J3fcM iic2fc»ur30t:-e 

3 BlfflfcfcLf:. ttiSiLfc I -ooo o^-*« 

pChom UiPltpChomi 0 *-R*f 
T6K 5 3 t*fD£«fflt**£a*tt*Tii^fc 
0' «»*§m©ffl*A H V 2«|/«I. 

4 */»l*J:c; 6 «i/«»*£t/*4>S**ftM 
1C»»L, SilfcOA.H V»ttflC*ifc«Lfc. 
3 0 tT3 BM«*Lfc«3l. pChomlS 

A H V 2 iv iM 1 X**Jfe 

*T£'X*.,fc. pChoml Q»** 

pCh om 1 0(1. &«fHPBR«TcDU»W 
tff<D«m, pChomltPI-iOlia^^lT 
^t-yg«ttOHK^lXJl«K54 



?.?BflBa62-232392 (7) 

T*5C<!:#Stl3;*n*:. 

Ifl^lCttH DfcJttfH K LT^ 

pChomUi:;o«j:y^$nf:3. 6* 
o~c-*<DS a i I <8WK-Oft»tflfxai8»* 

pChoml^»^r6K53tt^*^^>f 
2 5 i« g /nl*^ON B ft T? 

^t"< *»tt»ft ( P H 6. 0 ) Tr2@i!*fc. 
N - ✓ N ' --fo-N--foy/7 

- i> > 4 0 0 g 5 0 mM ► U • 

^i"f vRttffift < pH6. 0 ) IC»»LXflt? 
3 0»Mfe5Lfc. ft3ffl<**!SJUaW«T? 2 
NBiSificSSt 3 0t-C2B* 



C4) pChom!£&CM*pChomlO *i*A 

3U'<H!in'/*^-:uATCC 
3 1833. 3 M'*M fn-'>-*»J 
xaTCCI 3868, /^/<^9n- 
5M7 7 ->^^ATCCI 3 8 6 9 H X 
O 9 f ^45tt««i/ut'/<;f 
r^ATCC 2 1 4 7 5 (*T 9 *v»S> * 
pChomli-iC/pChoml 0 TfcKfclH 
Lfc. 7-0^5^ «±EC»T'K 5 4 «<?>y 

WS. S S Migi6T<D***aT--:-* 
9 >G (0. 4 5*tt/»l) *&ft!LTftiJl,*: 

fc. ±EC0"CK 5-4 *<?> 

pChom I *Jlli||«^b77^ ? K**« 

^pChom l$6l>lipCh om | 0 * « $f 
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I 0 0 g.(N HJiSOi 20g. 
K HiPO« 0.5g. K j H P 0 • 0. 5 g . 
MgSO.-THtO 1 g . F c SO* • 1 HiO 
1 Dag, MnSO, - I 0«j, f 

tfylDO^g * J:tfBfc»* •) a 2 0 g 
^)ic^, pH7.2C»»tfc««) 5 

J: 6*tfe«lfcC«t 0 L - * ^ 
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2 l ft 
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ATCC31833 
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ATCC3l833/pCoool 


0. 4 


El 




I. 9 




A 1 L t 1 JOOO 


A 
U 


fS) 


ATCC13868/pCho«l 


0. 6 




A7CC13868/pCho»10 


2. 2 




*>U ATCC13869 


0 




ATCCl3869/pCho«! 


0. 3 
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ATCC13869/pCbo.|0 


1. 7 




ATCC2H75 


0 




ATCC2H75/pCho»l 


0. 4 




ATCC2U75/pCho.lO 


5. 2 



(5) pChoaUilMipChoml O^iA 

^^MFERM P-1 I 60. rut* 
'<^f HA'79/i.ATCCI 4 0 6 7 * 

£ ? x» F E R M B P - 1 5 8 *J&*K» 



pChonUpChoinl 0 0«JtK» 
fcfc*©* v o4 *>:/{fe*Ha*J:8e(4)<!:l3!- 

-e©^M*3B2aK:^r. 

91 2 ft 



0 



39*mi0Wt*!H FERII P-7160 


L 2 


Pi 


FEfitt P-7I60/pChoal 


2. 6 


B 


PERM P-7160/pChoolQ 


5. 3 




ATCU4067 


0 


H 


A7CCM067/pCho»l 


0. 6 


IB) 


ATCC14067/pCho»10 


3. 7 


39*jf»»»J9i-ttf!H FERN BP-158 


0 


B 


FERM BP-158/pChoal 


0. 9 


B 


PERM BP-158/pChoalQ 


4. 8 



) H D* JlVH K iiSafc^O* 7 9 * - - s 7 
JZtaoSma I ft] KM ft** 3 
P v u 0 Wttf SBttO^ 5<0€»OWBi»ttK:^ 



pCE547'?x$KDNAl/t g 
E c o R I /BElSfc (M^IOOmM. 
MgC£> 6m\4. N a C I 5 0 m M . pH 
7. 5) Zfl^iCEcoR] (afBattH) * 
3*tt$flDL. 3 7 0 7 0 

Cft + yATPifi-4->TTP^^().0 5 
m MS t> *«8BD N A # 9 / ! 7 - 

•>*75//^ < * 3 rntttox.. 

3 7 rt 3 Q»M£I63*, ?0tTl S^M 

p C h o re I -f 7 x l K D N A 3 u g 
*£CS m a [ fflRfcfc ( h 9 * I OriM. 
K C t 20mM.MgC£,6mM.pH7. 5) 
20/»*CSma I (SfBfctttt) * 3 
J: P v uQ * 1 *&fcfiOL. 

3 7 tt? 6 0 5>HJRJCi*i*fc. Efctt***. 
* u * * 5 - • 7 v - ^-v <T 

y >r . ^ N _ ^ _ . ^ ^ 5 1. _ jgB2 ) 164 
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SfiDU, - 8 Ot, 1 0#W&&Lfc<D*. it 
2 0 * I <DE c o R i JBSfcfcCfc 
ffEJG&*«SL> 5mM ATP^SM 

±T a ntr-« (Sfflaa*) *i attsaoL. 

Ufctt*. pChom2 0li 
pChonHDSBi [3. 6*o-*-.*l*ABF 
frO-JSff 1 HlC^f P & t I U4o^*x 
BrK**£frStt©2. 6 *a-c-x<Dfltt*^r 

p C h o m 2 0i^«UC<Or9^t V 
DNA^fflt>t, K 5 3**«fcCf K 5 4 



62-232392 (9) 

HD*JtC/HKfctt*. + tr . 

'<4t+ixY<l4 (J. Biocb«.), 68. JU 

(1970). mm n # 219 (i972)K:ctt$nr^ 

S^fe-CBfcLfcjBfc. K 5 4 *<D p C h o in 
2 0 J&Rfcfc*!* pC h o m I fcflfc&tttfl 
»C % K 5 4 tt<D J 6 ®0H DStt**L. K 
53»©pChom20ie3tG«fcl»ttpChoin 

HKStt^Lfc. C<Dtt**«^ Sma !fr 
*P v u Ve life 62, 6 4 o-c-x<DflIttK-± 

TO H D**tf H K«igfc***t/D N ACJMrtf 

pChom It'^tf-pChomZ Q IC r 7 
o -~ vrznfz H D**aH K 
t'DN Afl«F*<D£*XE^*> y * x - -f x 
•ivf^o';-! 01*. 2 Q JC. 1983 

f: <D Ml j7 T -V"<H-i:t^;o 



t&Xtt J: Dl£6 Snal-PvulDNA 

C»5322 fr**»1557 
* -C*Jttf«Sl57l***52497*T?) Cfffc 



CCCCCOnWTATT^mCATAAATATACTAAAAATCTTGAGAOTmTOXOTTCAA 



AACTAAAAAOCTG 



120 



OTTOAATCOAATTTCCGGGC T IT AAAGCAAAAATQAACAGC TT 

GCTCT ATAOTOGCTACOTACCCTT > > ITCQACACATOTAOGOTOO CC BMACaIS 

2*0 

^^^^»^*caacaacdctcoaccccoattatttttooagaatcatoacctcagcatctcc 
cccaacc7ttaacccccgcaacgtccctk^tca^^tc0gaattcccctttta0<^ttc 

GCAACAGTC«XACT0A<»TGATGCOTCTCATaACC0AOT^ 

n«tA«'^. M »fotThrGluryrOlrA« 0 OlwL«MAt««l<« 

Ar«| 1 .01 I KProL^OI^* I ArrfH y 1 1 .A I .V. IS*- W 1 1 .S^-rrfV-E-i 

2935^f^S?5?^*^r^'r'^*'^5F^^**^**®^ T CTTGTTGCAGATCJCTCT 
Al .01 r AI. 1 1 .ProV. IV, 161 yProt -«Ar-pAr B !UrC.«AI *C1 r *~GU II .G U 

tctotgatgggcatcottaacggcaccaccaacttcatcttgoacgccatggattccacc 
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gctttccacacccctottaccccccatgatotgtactgcgaagctatcaccaacatcacc 

A I aPh*MI a rhrAroV. I Thr A I aAapAapV. t T rrC Y «G I uC > r 1 1 .SrA^I | .Sar 

OCTCCCOACATTOAOCCACCACACCAQflCAOOCCACACCATCAAOT Tp r 1 66CCATCT6T 
A I aAl aAat» 1 1 aG luAI aAl aG I nG I nA I -CI yHlafhr 1 1 alyaLauLa**! a ItaCra 

1090 

CACAACTTCACCAACAACOAACOAAACTCCCCTATTTCTCCrCOCOTOCACCCCACICTA 
G I uLyaPHartvAwilraGluQI KyaS.rAI.! USarAI aArgValHi aProT»rt. M 

1140 

TTACCTCTCTCCCACCCACTCUCOTCCOTAAACAAOTCCTTTAATGCAATCTTTOTTGAA 
LauP<~pVa I WKi «Pr olauA I aSarVa I AmnL raS«rPhaA»nA I • 1 1 •PhmVm IGtv 

1300 

CCACAAGCACCTGOTCCCCTCATOmTACOOAAACCOTTGCAOCTGCCCCCCAAACGCT 
A I *G 1 uA I aA 1 aG I yAr gUullf tPHa f yrO 1 yAa»G I Kf aAr#TrpAr pA I ■AanQ I y 



CTGCTGTGC riGGCGACGTC GT TGGAGCCCCACtSAAACAACOTGCACGOTCGCCGCTOTC 
L aU. »vCr atawA I .ThrWl«uC I vaVoHt aG I unv-Aj-oCrftTtwVa I A I a* I aVa I 

two 

CAGGTGAOTCCACCTACGCTAACCTGCCGATCGCTOATTTCGQTGAOACCACCACTCOTT 
G »*V. ISarP ro Prat»wH.«v'hrCyaArgSa«-tawl t»SwV« lA^oProProLauVal 

1390 

*C CACC TCG ACA TGGATG TGGaAGA TCGCOT GGGCGTTTtGGCTGAATTGGCT ACCCTG T 
ThrT>*-$arT>ir WrtatfraLral UAIaTrpAt aFhaTr^auAanTraLauAt aCya 

1440 

TCTCrGACCAAGCAATCTCCCTGCOTAACAATCCGACAGCAAOAGCOCOATGATGATGCA 
S-H. au&arl y»G 1 uS«> Pr oCr aVa I Tlw 1 1 aArgC I r»C 1 uO 1 uAt»AmWWAmAI a 

1500 

cgtctcatcgttgtcacccactctgcgctggaatctoatctttcccocacccttgaacto 

Ar oL ml UV. I Va I |>vHiaSv A» aLavGk>S»r.Aa*lauS«rAr »T|vVa IGtvLau 

I960 

C TOAACGCT AaGCC TGT T G FT AAGGCAAT CAACAOTGTGATCCGCCTCGAAAGOGACt AA 
LauLraAl.ly«ProValVallyaAlaJ (laArgLauGtuAraAaa*** 

1430 

TrTTACTGACArGGCAATTGAACTGAACOTCCGTCOTAAGGTTACCGTCACGOTACCTGGA 
Na tA I a 1 1 aG I utauAanVa I G I r Ar oLy aVa I ThrVa I ThrVa I Pre© t y 

1400 

TCTTCTGCAAACCTCGCACCTGGCTTTOACACTTTAGGrTTGGCACTGTCGAtATACGAC 
Sar Sar A I aAa»LauG 1 yProO 1 y Ph*Aa» Thr-LauG 1 yt »uA 1 at auSar 1 1 a TyrAap 

1740 

AC70TCGAAOT(MJAAATTATTCCATCTG€CTTGOAAOT0GAAGTTrTTGGCGAAGGCCAA 
l*rVm t G I wVa 1 0 1 u 1 1 • 1 1 •ProSar-6 1 yt. awQ » vVa 1 0 1 uVa IPhaO I yO I uO I yG I a 

1000 

CI r GI wV> >Prot.«uAa*GI rSarHlalawVaWalLyaAlal I •Ar O Al»0lyLauLy* 



WHIM 62-232392 (10) 



GCAGCTCACGCrGAAGTGCCTGGATTCCGAGTGGTGTGCCACAACAACATTCCGCAGrCt 
Al aA I aAapAl aG I uVa IProG I rLawAroVa I Va ICy^Ht aAaAAan 1 1 aProG ImSm- 

1730 

CGTOOTCrrcOTlCCtCTGCTGCAGCCGCGCnGClGGlGITGCAGCAGCtAATGGTTTG 
*-«6 1 yt a»jG I rSmrS»r A | *A I aA I aA I a Va 1 A 1 aG I y Va I A I «A I *A I aA anG I yt. aw 

1900 

GCGGArTTTCCCCTGACTCAAGAGCACATTGTTCAGTTGTCCTCTGCCTTTGAAGGCCAC 
Al aA«pPHaP«-oL auThr-GlAGIuGInl I aV» tGtm.auS*rSarAt aPKaG luGtyMI a 

CCAGA TAATGCTOCGGC TTCTGTGC TGOGCGGACGAG tGGTGTCGTGGACAAAfC fGTCT 
ProAaoAa«A I .A » • A I »S*r V. I L awC I yC I r Ar 9 Va 1 Va I Sar TrpIhrAanLawSar 



GlrtyaSar-GlnProOIMrrAt aAl aVatProLawGluValGlAAapAanl U 

2140 

CGTGCGACTOCGCTGCtTCCTAATTTCCACGCJlTCCACCGAACCTGTGCGCCGAOTCClT 
4rpA I .Thr A I aLauVa IfVoAanPhaHi aA 1 a Sar ThrG luA I aVa I Ar *Ar«Va ILaw 

2320 

CD^ACTGAAGTCaCTCACATCGAFGCGCGATTCAACOTGTCCCGCOTTGCGGTGATGATC 
ProTK-GI uVa I ThrM > a 1 1 aAapAl aArgPHaAanVa I SarAroVa I A I aVa 1 flat 1 la 

GTTGCArTGCAGCAOCOTCCTGATCTGCTOTGCGAGGCTACTOltOACCOACTGCA^CAO 
Va I A I atavGI wG I *AygPr pAaalavLawTrpC ItA? 1 y rtvAf-aAaaAroL a*H 1 aO I n 

2340 

CCTTATCGTGCAGAAGTCTTGCXCBTTMXTCCGAATCGGTAAACCGTCTCCGCAACCOT 
ProTyr AroAt aCluVa IL^jPr oV» I ThrSaHS WTr »Va \ AaA*>gLa«aV- oAanAr » 

2400 

CGCTATGCACCOTACC TTTCCGG TGCCGGCCCAACCGCCATGOTGCTCrTCCACTGAGCCA 
G I y fxr A I aA I . Tyrl awSarO I yA I aG I yPrt» Tbr A I afW «Va 1 LawSarThHS t uPro 

ATTCCAOACAAGOTriTGOAAOATGCTCOTGACTCTGGCATTAAOOTGCTTGAOCTTGAG 
UaProAaaCyaVa ILauG luAaoA I aAr «G IvSarG I y 1 1 aly«V« ILauG tvLavCtu 

3330 

GTTGCGGGACC^TCAAGGTTGAAGTTAACCAACCTTAGGCCCAACMGGAAGCCCCCTT 
Va I A I *G t rProVa ILyaVa I Gl uVa I AaA0 1 *«Proa aa 



COAA TCAAGAAG6CGGCCTT Al TAGTOaGCAATT A TTCOCTGAACACG tgaaccttaca 
GOTGCCCGGCGCGTTdAGTGGTTTAGTTCCAGCTG 



pChomlDNA U^-^CH i ndQffi 
5£tt (MiMDinM, MgCfa 6 m M . 
NaC£ 60mM.pH7. 5) 2 DtfCH i n d 
Ifl <^7Bi»tta) *3*tt«ADL. 37tT60 
7 0 CT 1 5 ^Wftifl LRC^ffih 
tutfto :ncft*->ATP, f**->CTP, 

fHv^CTP. ft*->TTP^^0. 0 5mM 
t > AttSBD N A » ») y ] 5-^77 

> ^ <sffl«ttfi) ^3*ttftix., 3 ? r-e 
3 0^MRJG». TOfCl S^ROUDfl 
^it^tff:. cnci4fC2M NaC£*Do;U 
?^Sa!| (SiSa>±») ^3 »ttftix., 

p C E 5 4 -f 9 x * Y D N A I m*r*V 
E c o R ! iSfiJStt 20ifCEcoRU39& 

*iot. 3 7 trs o^iasie*. iotn 5 

ATPift4->TTP^^O.O 5mMfSZPt. 
Att® D N A * ') / 7 — ■«/■ I 5-/75// > h 
^3m<4iBA.. 3 7tt3 0»IllJS^^, 70 



1 jtf <D 2 M »V a C I^!JDX. ^ICSaM 
3*tt^WX.. 3 7 r-C 1 ^BflS«$^/iet. S 

fcSfeT l 2. 5 + ° t> 20 

SDN A aWfr<D««*86U 5mM ATP 

pChom2 lift^t/i:?>r7Xi kdjs/a 
It S a I I 3. 6 * ° 9 SOH i nd 
IB-Sa* I 2. 5*o-c-*»tf-;£^77 0 .- 

K5 4<*<OpChom2 D^^kMipChom 

2 1 »t«t<0H DifJl tfH Kffiitf ♦ -^-/w - 
*/"MnUM< (J. Biocnem. ). 68. 
311 <1970>*J:tfraa 21. 219 (1972) 
nTl^^^tflSLfceJl, pCbom2l« 
^ftOHOSttttpChom200l 5^<D1G 
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t-r> • 9 -f < • 7U - ACDfcit 3 K y 

'< 9 f W g a o 7 u t* >< 9 -f 9 9 ^ R £ 0| 
* 4 SCI* J:ftir H D. TftIC H 

W*2Ktfc. HKB8fe3Ky±«iOStpiiHD 



J-fBlBa 62-232392 (11) 

Hi nd 01 

UD : CGATTATTTTTCCAOAilEATMCUCACCATOfiJICCCAkCTTUA 
COX&GCAAGGTCCCGGC 

HK : TCACCCACTCTGCGCTG£AjUXl£ATClTTCCCGCACCGnGAACItC 
T6AJ£GCIAAGIXTIITT6 

UmA^CG|^ATTfi££CTTTTAJ^TTCGGAACA6TCGGCAJ^G 

GTGATGCGTCTGATGACC 
MetArgLeuNetThr 

TTAAGGCAAI£AAXA£IGT£ATCCGJXTCGAAAfi£.GACTAAlTTTAXl£A 

CATGGCAATTGAACT6 SlP 
HetAUMeGIuUtr 



3K 5 ft 

CTTAACCAACCTTAGGCCCAACAAGG AAfirrrrrTTr fiAATriAKAt^f^fifif rtj 
ValAsnGlnProStp 

ATTAGTGAGCAA 



ft IB CD U % 

y±&SZiZW*T 5 H Dfc J: a H KOilfcfllffi* 
fi^DNAi^^-r?^ i KiOfflHii*D 

N A * tf* C i £ J: D. ?U/^f H 

*n&L->rvo4 > yco^«tt^^^5 4VMi 

IBBomqi/ittBji 

^IB'ipChoBil CDWfflK*S aH, 
Pst I. E c o R I a XtSB a m H I cDflHfftt 

at^cDnaxe^^r. r?x s k4>#?sk 

( K b ) fl,T^ & . pChoir 

I CD^:i>^®855>CDS^fe(|:D N ARfriC H Di» 

SB 2 £3 II . pChora Ui:?D-iy/jft 

raws cat a to«J6a^^r. 



ft AJ 15 # 



sir i o 




DNA 



BomHI 



EcoRl 



PstI 



V 



Soil 



Soil 



T4 ONA 'trr-cr 



\ Psil 

dna err ^ 

Psli 




BomHI 
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1SKIB3 62-232392 (12) 



Hindi 
Kpnl 



Sa2I EcoRI 



Smar 



EcoRV PstI fWtt 



Kpnl I PstI Banffl 



FUI Sail 



©int.a.- st?«jgs^ /frtsss^- 

//(C 12 P 13/08 

C 12 R 1 I15> 

(C 12 P 13/08 

C 12 R 1:13) 

(C 12 N 1/20 

C 12 R i:i5) 

(C 12 N 1/20 

C 12 R i:i3) 

(C 12 P 13/06 

C 12 R i:i5) 

(C 12 P 13/06 

C 12 R 1:13) 
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